In this paper, we investigate the asymmetry of adjustment costs for labour. Using monthly data on Japanese industries, we estimate a model of dynamic labour demand that incorporates adjustment costs for hiring and firing workers, and for changing working hours.
Introduction
The structure of adjustment costs for labour has been investigated in many studies. When firms experience a shock in their technology or product demand, they adjust the labour force, given these adjustment costs. Therefore, to understand firms' employment adjustment, it is important to estimate the structure of adjustment costs for labour.
Early empirical research on firms' employment adjustment typically assumes that adjustment costs are symmetric, convex and quadratic. Hence, dynamic labour demand is described by a single partial adjustment equation. However, there are several problems with these assumptions. A problem with the assumption of symmetry is that it implies that hiring and firing cost functions are equal. § Jaramillo et al. (1993) estimate Euler equations for a dynamic labour demand model that allows for asymmetry between hiring and firing. Based on panel data on Italian firms, their empirical study rejects the hypothesis of symmetric adjustment costs. Pfann and Palm (1993) also found that adjustment costs are asymmetric by using time series data on the manufacturing sectors of the Netherlands and the UK. More recently, in the context of fixed-term contracts, which can be adjusted more cheaply than permanent contracts, Goux et al. (2001) have investigated the structure of adjustment costs (the asymmetry of adjustment costs for permanent employees and the relative costs of adjustment for workers on fixed-term contracts.) However, none of the papers has investigated the structure of adjustment costs when firms can adjust employment by changing working hours.
In the context of the Japanese labour market, numerous attempts have been made by researchers to investigate employment adjustment. Their main objectives were to compare Japanese employment adjustment patterns with those of other countries. That is, is adjustment in Japan slower than in other countries? Do Japanese companies adjust hours more than the number of workers? However, most studies use the partial adjustment model, which is problematic, as has already been mentioned. ** Although there are many studies of European countries, little is known about the structure of adjustment costs in Japan. † † In this paper, we assume that firms adjust not only the number of workers but also working hours, and that both incur adjustment costs. We derive the Euler equation for working hours and the number of workers, similarly to Goux et al. (2001) , without specifying the production § Another problem is the assumption of smooth adjustment costs. The non-differentiability of adjustment costs causes a discontinuity in the firm's decision rule. Hamermesh (1989) argued that labour demand has lumpy adjustment costs at the individual plant level. However, at the aggregate level, adjustment costs can appear continuous. In this paper, since we use macro data, the discontinuity in labour demand can be ignored. ** See, for example, Ohtake (1988) and Muramatsu (1991) . Abraham and Houseman (1989) investigate differences in adjusting the number of workers and working hours in the USA and Japan, but do not specify an employment-adjustment model. † † Hildreth and Ohtake (1998) examine the discreteness of labour demand by using data provided by a Japanese company.
function. Goux et al. (2001) assume that the labour force is the sum of permanent workers and those on fixed-term contracts, which implies that the marginal productivities of the two types of worker are equivalent. Therefore, the estimable Euler equation can be derived without specifying the production function. In our model, the labour force is the product of working hours per worker and the number of workers. By using monthly data on Japanese industries from 1992 to 2004, we investigate the structure of adjustment costs. These costs are represented by measures of asymmetry between hiring and firing costs, and by the relative costs of changing working hours and the number of workers. Hence, we re-evaluate Japanese features of employment adjustment.
The structure of the paper is as follows. In the next section, we develop the dynamic model of labour demand on which our empirical work is based. In section 3, we describe the data used and report the empirical results. In section 4, we present a summary and conclusions.
The Model
We start by assuming the form of the technology. We assume the following quadratic form for all adjustment costs:
Given these specifications, the Euler equations (5) and (6) 
Empirical Analysis
In this section, we present parameter estimates for equation (8) . We use seasonally Tables 1   and 2 report the empirical results from GMM. The discount rate, δ , is chosen to equal 0.99 in Table 1 and 0.95 in Table 2 , but results are robust to variations in the discount rate.
In the industries sampled, the estimate of We get similar results when we focus on each industry. The costs of adjusting the number of workers are asymmetric in all industries. However, the asymmetry in costs appears to differ between production sectors (such as construction and manufacturing) and non-production sectors (such as transport and communications, finance and insurance, real estate and services). For the production sectors, the estimated Our results indicate that it is more costly to fire workers than to hire them, in all industries, and firing during recessions is more difficult than the hiring during upturns. We also found that the asymmetry between hiring and firing costs is more important for production sectors than for non-production sectors. This result is consistent with the empirical findings of Phann and Palm (1993), obtained using data on the Dutch and UK manufacturing sectors. Finally, since adjustment costs for working hours are small relative to those for the number of workers, firms typically adjust working hours. 
